Germ cell deficiency causes testis cord differentiation in reconstituted mouse fetal ovaries.
Sex-reversal in fetal ovaries was studied by using a dissociation-reconstitution technique. Gonads of 12.5 gestation-day male and female mouse fetuses were dissociated into single cells. To eliminate germ cells, the dissociated cells were cultured for 14 h, and then somatic cells attached to culture dishes were harvested and aggregated by gyratory culture for 24 h. The aggregates were then transplanted into ovarian bursa in ovary-ectomized nude mice. The recovered explants were examined histologically. Male somatic cells developed into testes containing Sertoli cells, Leidig cells, and tunica albuginea. Female somatic cells formed testis cords and differentiated into Sertoli cells, but they did not differentiate into other testis components or ovarian tissues. However, aggregates consisting of both female and male somatic cells differentiated into well-developed testes containing Leidig cells and tunica albuginea as well as Sertoli cells. Enzyme marker analysis showed significant contributions of female cells in these organized testes. In contrast, aggregates containing both female germ cells and somatic cells developed into ovaries and did not differentiate into any testicular tissues. The results indicate that female somatic cells in fetal gonads at 12.5 gestation day have the potency to form testis cords and differentiate into Sertoli cells. The subsequent steps in testis development require the contributions of male cells. The present study also suggests that testicular differentiation is independent of germ cells but ovarian development involves the interaction between germ cells and somatic cells.